








Eight grassland bird species were detected in the grassland treatment. Grasshopper Sparrows
were the most abundant species, and Eastern Meadowlarks were second most abundant.
Henslow’s Sparrows and Vesper Sparrows were rare on our sites. Vegetation characteristics
were not particularly suitable for them. Bobolinks were rare and did not appear to be breeding
on the study sites. We found evidence of breeding for both Dickcissels and Horned Larks. The
Savannah Sparrow is fairly common on other grassland sites in West Virginia, but it was absent
from our study sites.

We conducted nest searching and monitoring in grassland habitats and focused our efforts on
Grasshopper Sparrows, the most common species. Our study sites had low nest densities for
this species (0.06 nests/ha), and 36% of nests monitored successfully fledged young. A study
in northern West Virginia on reclaimed contour mines found 0.11 nests/ha with 7% nest
success. Other grasslands in 4 studies throughout the eastern and midwestern U.S. had 0.06-
0.25 nests/ha with 11-41% nest success. Nest densities seemed low on our study sites based
on the high number of singing males that were detected during point counts and compared to
other studies. Nesting success, however, was at the upper end of the range found in other
studies. Because nest densities were so low, we could not determine if grassland habitats on
reclaimed mountaintop mine sites are able to sustain viable populations of grassland bird
species.

In summary, MTMVF areas provided breeding habitat for both grassland and early successional
species. Grassland, edge, and interior-edge songbirds were more abundant on the post-mining
landscape. The highest bird species richness was found in the shrub/pole treatment and the
lowest was found in the grassland treatment. Richness in fragmented forest and intact forest
fell between these 2 treatments. Ponds on MTMVF areas also provided habitat for waterfowl,
wading birds, swallows, and shorebirds, primarily during migration. No federally-listed
endangered or threatened species were detected, but 3 grassland species (Grasshopper
Sparrow, Henslow's Sparrow, and Bobolink) considered rare in West Virginia were observed. .
However, abundance of the forest interior guild, some forest interior species (e. g. Ovenbird
and Acadian Flycatcher) were significantly lower in fragmented forest than in intact forest.
Some forest species also were detected more frequently at points further from mine/forest
edges. Populations of forest birds will be detrimentally impacted by the loss and fragmentation
of mature forest habitat in the mixed mesophytic forest region, which has the highest bird
diversity in forested habitats in the eastern United States. Fragmentation-sensitive species
such as the Cerulean Warbler, Louisiana Waterthrush, Worm-eating Warbler, Black-and-white
Warbler, and Yellow-throated Vireo will likely be negatively impacted as forested habitat is lost
and fragmented from MTMVF. Grassland birds nesting on MTMVF areas had nest survival
rates similar to those found in the literature, but some species, particularly the Grasshopper
Sparrow and Dickcissel, appeared to have high proportions of unmated males in their
populations. Further research is necessary to adequately determine the impacts of MTMVF on
the nest survival and population dynamics of grassland-nesting bird species.

Raptors

Thirteen species of raptors were observed during the study in 1 or more of the treatments. Of
the 6 species typically associated with forested habitats, the Red-shouldered Hawk was the
most common. Their abundance was greater in intact than in fragmented forests. Of the 7
species typically associated with more open habitats, the American Kestrel, Northern Harrier,
Red-tailed Hawk, and Turkey Vulture were commonly observed as expected. Rough-legged
Hawks and Short-eared Owls were observed in low numbers in the grassland treatment. They






Herpetofauna

Although the overall abundance and richness of the herpetofaunal community sampled from
March through September 2000 did not differ statistically between our 4 treatments, we
observed a shift from a majority of amphibian species in the 2 forested treatments to a majority
of reptile species in the grassland and shrub/pole treatments. In particular, salamander species
decreased while snake species increased. Summer 2000 had much more rainfall than normal
which provided ample breeding habitat for toads and frogs, a group that accounted for a high
proportion of species and individuals in all treatments. Thus, we may have found a more
pronounced shift during a drier summer. Herpetofaunal species that require loose soil, moist
conditions, and woody or leaf litter ground cover generally were absent from reclaimed sites.
Minimizing soil compaction, establishing a diverse vegetative cover, and adding coarse woody
debris to reclaimed sites would provide habitat for some herpetofaunal species more quickly
after mining. In areas disturbed by clearcutting, researchers have found that salamander
populations appear to require many years to recover to pre-disturbance levels. MTMVF results
in greater soil disturbance than clearcutting so a longer time may be required for recovery of
salamander populations in reclaimed mine sites.
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Most of the West Virginia studies were conducted on 4 reclaimed surface mines in Preston
County ranging in size from 9.1-ha to 41.5-ha. These studies examined both habitat selection
and the effect of vegetative structure on reproductive success of grassland birds. Whitmore
(1979) studied the effects of vegetation changes on Grasshopper Sparrows. He found that
changes in bird density were due to changes in the amount of bare ground cover. As the
amount of bare ground decreased below the optimum and the amount of litter cover increased
above the optimum required by Grasshopper Sparrows, densities decreased. He found similar
relationships for Savannah Sparrows and Vesper Sparrows, whereas Eastern Meadowlarks
showed opposite trends: as bare ground decreased and litter increased their densities
increased. Whitmore (1979) suggests that the density of ground cover is the key variable
affecting a grassland bird’s choice of a habitat patch. The birds need enough cover for nesting
sites, but also need open areas for foraging, courtship, etc.

Habitat selection by Horned Larks on reclaimed mines was studied by Wackenhut (1980).
Horned Larks appeared to avoid shrub cover and to prefer areas with little (12%) forb and grass
cover. There were no differences in vegetative structure between successful and unsuccessful
nests (Wackenhut 1980). Both Wray (1979) and Strait (1981) worked on the same mines as
Wackenhut (1980) and examined habitat selection and niche separation of 3 sparrow species
(Vesper, Grasshopper, and Savannah). Wray (1979) found that the vegetation around nests
sites differed among the 3 species and that successful nests had more or taller vegetation than
unsuccessful nests. Strait (1981) determined that Vesper Sparrow nests were associated with
a greater amount of bare ground than Grasshopper and Savannah Sparrow nests.
Grasshopper Sparrow nests also had a higher amount of forb cover than Savannah Sparrow
nests. Vesper Sparrows preferred more open areas than the other 2 species, and vegetation
surrounding Vesper Sparrow nests did not appear to affect the probability of nest predation.
Successful Grasshopper Sparrow nests had less grass cover and greater forb height than
unsuccessful nests. Successful Savannah Sparrow nests were associated with higher
vegetative density (Strait 1981). These results indicate that sparrow species are selecting nest
sites based on vegetative characteristics, that each species needs different parameters for
nesting, and that nest survival depends on characteristics of the surrounding vegetation.

LeClerc (1982) examined the relationship between vegetative structure and bird species on 23
surface mines in northern West Virginia. Using discriminant function analysis she found 4
habitat variables that satisfactorily discriminated among mine sites: percent grass covetr,
percent bare ground, litter depth, and effective height of vegetation. She also examined bird
communities by mine type and found that contour mines were distinctly different from surface
mines in bird species composition. Five species were unique to contour mines: Northern
Cardinals, Black-capped Chickadees, Prairie Warblers, Eastern Towhees, and White-eyed
Vireos, all species typical of forest edge or early successional stages. She did not find any
grassland bird species on contour mines. However, her results were confounded by time since
reclamation. Her contour mines were 15+ years old, and her surface mines were <10 years
old. Thus, it was not surprising that bird communities differed between these 2 mine types due
to differences in vegetative structure.

LeClerc (1982) also used discriminant function analysis to examine habitat relationships among
mine sites for 6 species of grassland birds. Both Savannah and Grasshopper sparrows were
more likely to be present on mines with greater forb cover and minimal shrub cover and bare
ground cover. Eastern Meadowlarks preferred mines with less shrub cover and vertical density
and greater grass cover. Vesper Sparrows preferred mines with less grass cover, a deep litter
depth, and higher forb cover and shrub cover. Horned Larks were associated with mines with



low grass cover and low shrub cover, whereas Red-winged Blackbirds preferred mines with
high grass cover and forb cover.

Reproductive Success of Songbirds on Reclaimed Mines

Several studies have documented the nesting success of songbirds on reclaimed surface mines
in Preston County in northern West Virginia (Wray et al. 1978a, Wray 1979, Wackenhut 1980,
Strait 1981, Wray 1982, Wray et al. 1982). We found no published studies of songbird
reproductive success on any type of mine outside of West Virginia. A study was recently
completed on large reclaimed mines in southern Indiana (Galligan and Lima, pers. comm.), but
these data are currently unavailable.

All the West Virginia studies were conducted on the same mines and used the same data set.
One study focused primarily on Horned Larks (Wackenhut 1980), while the others concentrated
on sparrows. Wray (1978) concentrated on the reproductive biology of sparrows; Strait (1981)
examined the habitat selection of sparrows, and Wray (1982) examined community structure
and function on reclaimed surface mines. These researchers suggested that passerines
breeding on surface mines may be double-brooded or triple-brooded, and that predation
accounted for 48% of nest losses. The mean clutch size of the 4 most common nesting
species in these studies (Vesper Sparrow, Grasshopper Sparrow, Savannah Sparrow, and
Horned Lark) ranged from 3.20-5.25, and the probability of an egg producing a fledgling ranged
from 0.05-0.32. Number of fledglings produced per hectare ranged from 0.05 to 1.45.

They found that Grasshopper, Savannah, Vesper, and Field Sparrows had clutch sizes that
were similar to those published in the literature for these species, but the number of fledglings
produced per hectare was lower than normally expected in natural grasslands (Wray et al.
1982). These studies examined nest losses over a 3-year period, and found that Vesper
Sparrow losses remained relatively constant over the 3 years, while Grasshopper Sparrow
losses increased and Savannah Sparrow losses fluctuated. They suggested that the primary
predators on nests in reclaimed mine habitat were black racers (Coluber constrictor constrictor)
and American Crows. They also found that adult sparrows did not appear to be replacing
themselves sufficiently in reclaimed mine habitat and suggested that immigration is necessary
to sustain a stable population. Fledging success ranged from 4.3-6.9% for Grasshopper
Sparrows, from 3.6-4.8% for Vesper Sparrows, from 5.4-6.4%, for Savannah Sparrows, and
was 6.6% for Field Sparrows (Strait 1981). They suggested that mines may not be a benefit to
nesting sparrow species because of this poor breeding success (Wray et al. 1982).

Wackenhut (1980) examined 47 active Horned Lark nests on surface mines and found that the
probability of nest survival was only 4.8%. Seventy percent of nest losses were due to
depredation.

Effects of Mining on Forest-dwelling Songbirds

The major effect of MTMVF on forest-dwelling songbirds is the loss and fragmentation of
forested habitat. Habitat loss and forest fragmentation have become major areas of focus in
conservation biology (Harris 1984, Petit et al. 1995). It has been suggested that forest
fragmentation has negative effects on the abundance, diversity, and reproductive success of
forest-interior songbird populations (Finch 1991, Faaborg et el. 1995, Robinson et al. 1995).
Fragmentation may negatively affect forest-dwelling songbirds because of isolation effects,
area effects, edge effects, and competitive species interactions (Finch 1991, Faaborg et al.
1995).












where only the white-footed mouse was captured, had the next highest abundance. Lowest
abundance was found on intermediate-aged sites where both species occurred in
approximately equal numbers. His analysis of vegetative characteristics did not show
differences in species composition, relative abundance, height of vegetation, or percentage of
bare ground among the different-aged strip mines. More recently mined sites did have smaller
tree diameters and tree height than the earlier mined sites. Still, the data did not support the
idea that differences in Peromyscus species occupation of these sites was due to plant
succession. Instead, Verts speculated that it was caused by differences in light, water, food,
accumulated litter, temperature, and relative humidity among the various-aged strip mines.

Sly (1976) conducted a similar study in Indiana, using 3 study sites of different ages. In
contrast to Verts (1957), he did not focus on any particular small mammal species, but instead
tried to examine the full range of small mammal fauna. However, the only additional species he
captured in significant numbers were prairie voles (Microtus ochrogaster). His results were
similar to those of Verts (1957) in that more recently mined areas had higher overall small
mammal abundances than areas that had been less recently mined. The white-footed mouse
appeared to select for wooded areas, and the prairie deer mouse and prairie vole selected for
areas with little or no woody cover. Hansen and Warnock (1978) and Urbanek and Klimstra
(1980) also worked on lllinois strip mines. Both studies had results that were in concurrence
with the studies mentioned above: small mammal abundance was higher on recently mined
areas than on older areas, white-footed mouse abundance was higher in forests than mined
areas, and prairie deer mouse abundance was higher in reclaimed grasslands than forests.
McGowan and Bookout (1986) took a slightly different approach; they compared small mammal
populations between mined areas that had been reclaimed under different regulations in Ohio.
Their goal was to assess whether the passage of more stringent legislation in 1972 for the
reclamation of surface mines had affected small mammals. They examined 3 previously mined
areas, 2 reclaimed after and 1 reclaimed before the law change. Their results suggested that
small mammals were present in greater abundance on areas that had been reclaimed after
1972 than on areas reclaimed before 1972. However, their study results were confounded by
the fact that the sites on which the more stringent rules were followed had been reclaimed
approximately 10 years after the site that followed the old reclamation laws, so the small
mammal density difference may have been related, in part, to vegetative structure.

Each of the studies mentioned above differs from our study in a significant way. Investigators
in these studies focused on comparisons among several different age classes of reclaimed
mines, whereas we conducted a comparison between reclaimed areas, remnant fragmented
forests, and intact forests. In other words, these studies evaluated the changes in small
mammal abundance and species composition as a function of time-since-reclamation, while we
compared the habitats left after mining (i.e. reclaimed grasslands/shrublands and forest
patches) with relatively undisturbed areas (i.e. intact forest). Kirkland (1976) performed a study
on open-pit iimenite and magnetite ore mines in the Adirondack Mountains of New York. His
approach was comparable to ours since he sampled small mammals on reclaimed mines (from
1-20 years old) and compared these results to small mammal populations in nearby intact
forests. He found a significant difference in species richness between the 2 areas. Overall, 13
species were captured, but only 7 of these were found on previously mined sites, while all 13
were found in intact forests. The intact forests also had higher small mammal abundance, with
the deer mouse the only species represented in significant numbers on the mined areas. De
Capita and Bookout (1975) compared mined to unmined areas in Ohio. They found higher
abundance of Peromyscus species, meadow vole, and raccoon on previously mined lands than
on unmined lands. Other species, such as short-tailed shrew (Blarina brevicauda), opossum
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(Didelphis virginiana), groundhog (Marmota monax), eastern cottontail (Sylvilagus floridanus) ,
and eastern chipmunk (Tamias striatus) were present in higher numbers on unmined lands.
Unmined lands, in this study, included 3 different habitats: old field, old field-pine, and
deciduous woods. Mined land was also of three types: brush hardwoods, hardwoods, and non-
vegetated. This fact may confound the results of their study as old fields and reclaimed lands
may be in similar stages of succession, having similar vegetative species composition and
structure.

Urbanek and Klimstra's (1980) study also yielded results that we can compare to those of our
study. Although they did not trap a control (relatively large and intact) forest as we did, they
evaluated the small mammal abundance and species richness indices that they found on
reclaimed mines in lllinois to those of a previous study conducted on unmined areas near their
sites (Terpening et al. 1975). This comparison indicated that small mammal abundance was
higher on the mined sites than the intact forests and that species richness was not different
between the 2 areas. However, small mammal abundance can vary temporally (both yearly
and seasonally), so this difference in abundance could be due to temporal rather than habitat
differences.

Of the studies examining small mammals and coal mining, the most relevant to our project was
a study conducted by Mindell (1978) who trapped small mammals to assess coal mines as
raptor habitat in Monongalia County, West Virginia and Green County, Pennsylvania. Using
snap traps on reclaimed mines ranging in size from 0.7 to 40 hectares and forests adjacent to
mines, he captured 5 species, with meadow voles (M. pennsylvanicus) the most common,
representing about 70% of the total. Other species captured were short-tailed shrew, white-
footed mice, deer mice, and meadow jumping mice (Zapus hudsonius). He combined the 2
Peromyscus species for analyses because they are difficult to differentiate in this part of their
range. Though these 5 species were all found on reclaimed sites, chi-square tests showed that
some were more common in either reclaimed areas or forest. For example, Peromyscus
species selected for forest whereas meadow voles selected for reclaimed areas. Mindell also
found that combined small mammal abundance was higher on reclaimed mines than in forests,
and that there was a significant positive correlation between litter depth and small mammal
abundance among all treatments. His study, however, aimed to assess abundance of small
mammals as a potential prey base for raptors, so richness was not calculated nor compared
between treatments. Forren (1981) also looked at small mammals in Monongalia County, West
Virginia as prey for raptors on several strip-mined areas that had been reclaimed between 1971
and 1976 and ranged in size from 16 to 27 ha; however, he did not trap in forested areas. He
found the same 5 species as Mindell with meadow voles representing 56.8% of the total. Like
Mindell, Forren determined that there was a significant positive correlation between litter depth
and small mammal numbers.

Amrani (1987) compared small mammal populations on surface mine cattail (Typha spp.)
marshes with populations on nearby reclaimed grasslands in West Virginia. She found that
Peromyscus (P. leucopus and P. maniculatus combined) were more abundant in marshes than
in grasslands, as was overall small mammal abundance. The marsh may provide a more
favorable microclimate during weather extremes such as the heat of summer (McConnell and
Samuel 1985). There was, however, no difference in abundance of meadow voles between the
2 treatments. Short-tailed shrews, meadow jumping mice, and house mice (Mus musculus)
also were captured, but too infrequently for statistical comparisons.
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http://pica.wru.umt.edu/AOU/birdlist.HTML
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